General Introduction
Organic analytical study is one of the important and rapidly extending areas of plant drugs useful in pharmacognostical studies. The study helps in standardizing and differentiating the drugs and to provide adequate data for laying down pharmacopoeial standards. The Phytochemical evaluation of the selected crude drugs involves 1) organic analysis for active principles and 2) chromatography of different extracts.
Preliminary Phytochemical studies

Introduction
Phytochemical constituents are the basic source for the establishment of several pharmaceutical industries. The constituents present in a drug or plant play a significant role of crude drug. It is a qualitative chemical evaluation which indicates spectrum of chemical constituents present in a plant drug. Thus the Phytochemical screening is very important in identifying new sources of therapeutically and industrially important compounds like alkaloids, flavonoids, phenolic compounds, saponins, steroids, tannins, terpenoids etc. In pharmacognostical study, detection of these active principles are of great importance since many plant based drugs like aconite, atropine, brucine, caffeine, codeine, colchicines, digitoxin, digoxin, ephedrine, morphine, papaverine, pilcorpine, physostigmine, protopine, quinine, reserpine, scopolamine, strychnine, vinblastine, vincristine and taxol are widely used now-a-days in medicine for production of various pharmaceutical drugs. n general the organic compounds in plants can be categorised into three groups viz., primary metabolites, secondary metabolites and semantides. The primary metabolites (carbohydrates, proteins, lipids, cellulose and chlorophyll) are the basic constituents of the plant. They occur universally in the plant and play a vital role in the function of cell.
The compounds that are responsible for therapeutic effect are usually the secondary metabolites. These are selective and accumulate in the various parts of the plant cells. They synthesize either for a particular plant or may be translocated from other areas of active synthesis in the plant. Semantides are the information carrying molecules. DNA is primary, RNA is secondary and proteins are tertiary semantides.
Plant Material Collection
During the exploration of ethno-medico-botanical survey, the stem bark and fruits of Terminalia pallida were collected from different localities of Veligonda hill range, Eastern Ghats, Nellore Dt, Andhra Pradesh, India. These plant parts (Stem bark and fruit) were thoroughly washed with water and sufficient quantity of samples collected and chopped off into small fragments and shade dried. The dried samples were ground to make coarse powder (each 1 kg) and stored in polythene containers at room temperature. These samples were used for the detection of various secondary metabolites. Phytochemical screening was done following standard procedure adopted by Harborne (1973) and Gibbs (1974) . ii) Diazotized p-Nitraniline reagent 10ml of p-nitraniline reagent (1.5g of p-nitraniline was added to 45 ml of Conc. HCl and was made up to 950ml with distilled water) was mixed with 0.2ml of 5% Sodium nitrate and 10ml of 10% Sodium carbonate solution. 
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B. Flavonoids Compounds a) Extractive procedure
The flavonoid compounds were extracted according to the method given by Markham (1982) . About 5g of powdered plant material was extracted in two steps. First 18ml of Methanol and 2 ml of water (9:1) were added, shaken well and kept for one day at room temperature. The supernatant solution of the extract was taken and transferred to another test tube. Secondly Methanol and water of 5ml each (1:1) was added to the remaining residue, stirred well and the mixture left for 24 hours. The two extracts were combined, mixed well and filtered through cotton wool. Later the filtrate was evaporated to about 1/3 the original volume till most of the methanol was removed. The resultant aqueous extract was extracted with chloroform repeatedly for 3 times. The solvent extracted aqueous chloroform layer was evaporated to dryness under vaccum in a rotary evaporator. The dried residue was saturated with 1 ml of 95% alcohol and stored in a dark place at low temperature.
b) Identification
The extracts containing flavonoids were separated in suitable quantities on Whatmann No.1 Chromatographic filter paper(23x29 cm) adopting the ascending technique using the solvent system Iso-propyl alcohol : Ammonia (25%) : Water(8:1:1:v/v/v) and n-butanol:acetic acid: water(4:1:5v/v/v) (top layer was used).The dried Chromatograms were examined under UV lamp and the fluorescent spots were marked. The papers while exposed to Ammonia Vapours were also observed under UV lamp and the new fluorescent regions were marked. The flavonoid compounds were identified by comparing the R f values and colours with those of the authentic samples on the Chromatograms. Co-Chromatographic studies were conducted with authentic markers to confirm the identification.
C. Chromogenic spray reagents
Diazotized sulphanilic acid reagent (Markham, 1982) :0.3% solution of sulphanilic acid in 8% HCl (25ml) was mixed with 5% Sodium nitrite solution(1.5ml) just before use. The Chromatographic sheets were sprayed with this mixture and with a 20% solution of anhydrous Sodium carbonate.
1% Alcoholic ferric chloride:1 g of Ferric chloride was dissolved in alcohol and made up to 100ml. 1% Alcoholic Aluminium chloride:1g of Aluminium chloride was dissolved in alcohol and made up to 100ml, just before spraying of the chromatographic sheets. (1967) . About 5g of plant material was cut into small pieces and plunged immediately into a round bottomed flask containing 20ml of 80% Ethanol. It was reflexed for 30 minutes over a boiling water bath. The boiled material was ground in mortar using additional volumes of 10ml ethanol 80% (v) and centrifuged at 2000 rpm. The supernatant was collected and the Ethanol removed in vaccum. The aqueous extract was passed through Dowex 50W-X8 (H + from 20-50 mesh) column (1x10cm). the amino acids were eluted from the column with 50ml of 2N Ammonium hydroxide. The elute was evaporated to dryness and the residue was saturated with 95% Ethanol (1ml).
b) Identification
The extracts containing amino acids were seperated on Whatmann No.1 Chromatographic filter paper(23x28 cm) 
E. Anthocyanidins a) Extractive procedure
The anthocyanidin constituents were extracted according to the method described by Harborne (1973).
About 5g of plant material was immersed in 20ml of 2N HCl in a boiling test tube and heated for 30-40 minutes at6 100 0 c. The extract was cooled and filtered. The filtrate was washed twice with 20 ml of ethyl acetate to remove flavones. The remaining aqueous extract was further heated at 80 0 c for 3 minutes to remove the last traces of ethyl acetate. The pigment was re-extracted again with a small volume of Isoamyl alcohol. The Ethyl acetate extract was evaporated to dryness on a boiling water bath. The anthocyanidin in the residue was diluted with 1ml of 1% Methanolic HCl and preserved at low temperature in dark for future use.
b) Identification
The extracts containing anthocyanidins was separated on 23 x 29 cm Whatmann No.1 Chromatographic filter paper. Unidimensional Chromatographic ascending technique was employed with Conc. Hydrochloric acid, Formic acid, Water (2:5:3 v/w/v) and n-butanol : Acetic acid : water (4:1:5). The Chromatograms developed from the said solvent systems were taken out from the glass chambers and dried at room temperature. The fluorescent regions of dried papers were marked under UV light. The R f values and colours of the spots were determined by comparing with those of the authentic markers on the Chromatograms.
Compoud
Terminalia pallida 
b) Identification
Thin layer plates were prepared by spreading a slurry of silicagel-G (50g in 100ml distilled water) to 105 mm thickness over thin glass plates. The glass plates were air dried and stored at room temperature. Before using, the plates were heated at 110 0 c for 30 minutes in a hot air oven for activation.
Using micropipette, one gram equivalent of lipid extract was taken and potted on TLC plates. The spotted areas were allowed for immediate dryness with the help of a drier. The dried plates were run in uni dimensional ascending Chromatography by using TLC glass chambers. The chambers were saturated with developing solvents one day before the plates were developed. The plates were placed in airtight tanks. The developed plates were removed and dried at room temperature and exposed to Iodine vapours to visualize all the lipid compounds.
Solvent systems
The TLC plates were sprayed with 25% Sulphuric acid reagent with the help of an automizer for the clear detection of various lipid layers. The lipids were identified by comparision of R f values, color and with those of authentic samples by Co-Chromatographic studies.
c) Chromogenic spray reagent
The TLC plates were sprayed with 25% Sulphuric acid and heated to 230 0 c for 15 minutes, and the colour observed. Glycolipids gave red brown while phospholipids gave bright, red and other lipids gave pale brown colour spots on white background. 
Physicochemical studies:
For several years, the crude drugs were identified by comparison only with the standard descriptions available. But recently, due to advancement in the field of Pharmacognosy, various techniques are followed to the standardization of crude drugs. Among such techniques, ash and extractive values are considered very important in promoting the quality and in establishing the Pharmacopeial standards of the drug.
Substandard quality of many drugs is due to either faulty collection or incorrect storage. When the constituents of a drug cannot be readily estimated by any other means, ash and extractive values are very useful especially for their evaluation. To prove its acceptability as a drug, studies of ash and extractive values are basically required in determining the quality and purity of selected crude drug.
Materials and Methods
The physical constants like ash and extractive values were determined by standard methods (Anonymous, 1985 and Kokate, 1991).
Experimental Studies
A. Determination of ash values
The object of ashing crude drugs is to remove all traces of organic matter which may otherwise interfere in an analytical determination. The inorganic salts naturally occurring in drug or adhering to it or deliberately added to as 
a) Determination of total ash
Total ash usually consists of Phosphates, Silicates and Carbonates of Potassium, Calcium and Magnesium. About 2 gm of the air dried powdered drug was accurately weighed and taken in a tared silica crucible, which was previously ignited and weighed. The powdered drug was spread as a fine even layer at the bottom of the crucible. The crucible containing the drug was gradually incinerated in a muffle furnace by increasing the temperature. It was heat dull red hot until free from carbon or converted into ash. Later the crucible was allowed to cool and kept in desiccators. The residue was weighed the percentage of total ash calculated with reference to the air dried sample. The residue was weighed the percentage of total ash calculated with reference to the air dried sample. The procedure was repeated till constant result was obtained.
b) Determination of acid insoluble ash
Acid insoluble ash is a part of total ash insoluble in dilute Hydrochloric acid. The acid insoluble ash content is determined and recommended for certain drugs may be coated with dirt and sand. The total ash obtained as described above was treated with 25ml of 10% Hydrochloric acid and boiled for 5 minutes. The insoluble matter was filtered and collected on ashless filter paper (Whatman No.42) and the paper washed with hot water. The insoluble ash was ignited and weighed in a tared silica crucible. The acid insoluble ash of the drug was repeated to get constant results.
c) Determination of water soluble ash
The total ash obtained from the above process was boiled with 25 ml of distilled water for 5 minutes. The insoluble ash was filtered through ash less filter paper (Whatman No.42). The residue was once again washed with water and ignited up to temperature not exceeding 450 o c and converted into ash. The difference between the weight of total ash and insoluble matter represent the weight of water soluble ash. The percentage of water soluble ash was calculated with reference to the air dried drug.
B. Determination of extractive values
Extractive values indicate the nature of the constituents present in a crude drug. Based on the diversity in chemical nature and properties of the contents of the drug, various solvents were used for the determination of extractives. The solvents used for extraction dissolve appreciable quantity of substances desired. The methods used to find out the extractive values were as follows.
a) Determination of alcohol soluble extract
Alcohol is an ideal solvent frequently employed to determine various chemical contents like Tannins, Resins etc. Generally, Ethyl alcohol is used for determination of alcohol-soluble extractive. Dilute Alcohol a may also be used in some cases, depending upon solubility of constituents in a crude drug. In the present work, the author used 100 ml of 90% Alcohol for determining crude drug was macerated with 100 ml of 90% Alcohol in a stoppered flask for 24 hours. It was shaken frequently every 6 hours and allowed to stand to 18 hours. Then the extract was filtered rapidly through filter paper, taking precaution against loss of alcohol, about 25 ml of the filtrate was evaporated to dryness in a tared flat bottomed shallow dish, transferred to the oven and dried at 105 o C and weighed. The percentage of alcohol soluble extract was calculated with reference to the air dried drug. 
Materials and Methods
Collection of medicinal plants: Selected medicinal plant, Terminalia pallida, has been used in the present study and it was collected from Veligonda hill range, Eastern Ghats, Nellore Dt, Andhra Pradesh, India. g of peptic digest of animal tissue and 5 g of sodium chloride were weighed and added in 500 ml of distilled water and heated with agitation to dissolve the constituents. Finally, the volumes were made upto 1 lt. Before the addition of agar (15 g) the pH of the medium was adjusted to 7.0 by adding few drops of 0.1 N NaOH or HCl using digital pH meter ( Elico Pvt. Ltd., Hyderabad). These were then sterilized by autoclaving at 15 lbs pressure at 120 0 C for 15 min; cooled to 40 0 C and approximately 20 ml of medium was poured to each 90mm sterilized petridish.
Preparation of inoculum:
Bacteria: 18 hrs old bacterial broth cultures were used as inoculae after adjusting its population to 10 6 CFU/ ml (Colony Forming Units) using 0.9% (w/v) sterile saline by the method described by Forbes et al., (1990) .
Preparation of plant extract:
The methanolic extracts of the four selected medicinal plants were prepared by dissolving 10gm of fine powder of each medicinal plants separately in 100 ml of methanol solvent. The contents were kept in orbitary shaker for 48 h. Then the extract was filtered and it is dried in hot air oven at 40 0 C. Then the extract was stored under refrigeration at 4 0 C for further studies.
Preparation of sterile disc:
Whatman's No.3 filter paper was punched into 5 mm disc form and they sterilized, each sterile disc was incorporated individually with 20 -60 mg/ml of extracts using micropipette. Precautions were taken to prevent the flow of the solvent extract from the discs to the outer surface. The condensed extracts were applied in small quantities on discs and they were allowed to dry in air. Then they were stored at 4 0 C.
Assay of antimicrobial activity using Disc diffusion method :The antimicrobial activity was performed by employing the disc diffusion method adopted by Bauer et al., (1966) and Cruickshank (1968) . The 20 ml of sterilized Muller Hinton Agar was poured into sterile petriplates, after solidification, 100 µl of fresh culture of human pathogens were swabbed on the respective plates. Sterile discs of Whatman No. 1 filter paper of about 6 mm were prepared. The discs were kept over the agar plates using sterile forceps at various concentrations (20, 40, and 60 mg/ml). Streptomycin 10mg/ml containing disc used as standard control. The plates were incubated for 24 h at 37 0 C and the diameter of the inhibition zones was recorded. The assessment of antimicrobial activity was based on measurement of inhibition zones formed around discs. A zone of inhibition around the disc indicates that the compounds, which diffused into the agar from the disc, inhibited the growth of the organism.
Results
Present investigation, antibacterial activity of Terminalia pallida on pathogenic bacterial strains, the plant exhibited significant antibacterial activity. For the Methanol extract of Terminalia pallida at the concentration 60 mg/ml P. vulgaris (16.5mm) was more susceptible, followed by K. pneumonia (15.8mm), B.subtilis (15.4mm) and P. aeruginosa (13mm).
Antibacterial activity of Terminalia pallida:
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